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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in wdl. SUBSTANCE: expander oomprtses body 1 with central duct 4 having union 5 In Its 
lower portion. Three roIUng membos are mounted with supporting untts 8, 9 in r ecesses 6. 7 of 
body wall 1. Supporting units 8 of two rolling members anS mounted in the above mentioned recesses 
stationaiy: supporting unit 9 of rolling member 12 Is pmmtwl with poaslblZtty of radial eidenslon 
out of recess 7. Movable supporting unit Is In the form of two eooentric one relative to another 
cylinders 13. 14. Cylinder 13 with larger diameter Is sealed relative to body wall, while cylinder 
14 with less diasDeter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic €hamt>er 18. deflned by walls of recess 7 and end surfaces of cylinders 13. 14 
of movable supporting unit 9. EFFECT; enhanced quality and reliability of mounting shaped-tiibe 
devices, enhanced servtceabUlfy of eiqumder, broadened range of woridngdiameCer. 2cl, 4 dwg 
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(54| BAJlbI(OBKA A^H PA3BAnbUOBUSAimiI yCTPOftCTB M3 nPOOHHbHUX TPVB 
(57) Abstract 

McnQJib30BaHne: jjjib paosamaZioBbiBaHiiR ycrpoftcrre m npo^iDifaHbuc Tpy6 (nq>eKpbiBaTeneif, noneecoR 
XD0CTOBKKO8* ^^^^'H^^'^ M T.^-)* ycTaHaaTOBacMbix D cKsaisMBe. CycqaocTb nsodpereiiUH: BaniaUpBRa 
ooAq>sHT Kopnyc (K) 1 c t^empanbHbiM RaHanoM 4. b loosKefl «cacTO Koroporo ycraHoaneH mryi^ep 5. B 
cTcnKe K Bb moim e H bt yrjny6nemcflt 6 vi 7. b Koropbix c muomfoa mop 8 b 9 ycraHOBneiifai rpR Bajiu^ymzQfx 
• vitutsrr2L (B3). IlpinieM onopbi 8 AByx B3 ycraiioaneHbi b yrnytSjicaiiiix 6 K HenonewKHO, a onopa 9 B3 12 - c 
ao3M07&Hacrbio pafjj/iwtMoro Bbip^mmamyi ins ypjny€jicHKH 7. UoffjaasHBH onopa BunonKCHa b bs^^c noyx 
9Hci;einpinHbuc oTHOOfTOXtHo ;^yr aPX^^ ujsJisaippOB (U) 13 h 14. IlpsraeM U 13 c ^fmbuaa^ j^faMeopoM 
yruiOTHeH oTHocnrenhHo ctchkh KOpnyca 1, a U 14 c uemnieaA jjuaMevpoiA Bbtcrynaer b i^eHTpajxtaHbiA 
Kaaan 4 K h hmoct KaHanu. ooo6ii;aK>iii7se lyirrpanwuM Kanan 4 c ns^paBmriBCKOU KaMepou 18. 
odpaaoBaBHOft creRKaMM yrnytawm 7 n TopmcBbiMS! noeepxHOCTHMM Uld n 14 noABioBHofl onopbt 9. TaKoe 
KOHCTpyxTsiBfloe BbmoflBeHMe sanbivBias odecnemsBaer mcjib - noBbazxcanc KaKocrsa b BaAcnHocrfi 
ycraHDBRB ycrpolicTB m npofmniaKbix Tpy6, a raiuKe noBbnneKBe pa6oTocnoco6aocTB caMoft BamnpBm » 
BoaiMTKRocTb pacampeiiKn ;^^tana30Ba pa6otiero ^^auerpa. 1 3. n. ^jtu. 4 an. 
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Description lOnecaHHC H3o6pcTeHH5iI: 


ll3o6peTeHHe othochtch k o6nacTH 6ypeimH a KaxzHTanbKoro pe^oirra uet^xRHbix w rasoabix CKDanm u 
np^^BasHa^tcHo. o MacTHocTM. wui pasaanbUOBUoaiim ycrpoftCTB if3 npo^MnbHbix Tpy6, ycraHaanHBatMbix 
e CKBawcBe npH mxmmj/an 30h ocnosneraift, aoainiKaioiqnx b npoueoce GyponuT cacoaisiiH h npu 
BoccraHoBneuMu repMerswHOCTM oGcs^cbix rojiohh. 

HaeecTBa Banb^oosa ajih pa3Bajibi4pBbTBaHHH ycrpoitCTB id npo<(iiruiHbtx nnpy6. cojuspj&assf^ Kopayc^ 
npFtcnoco6neHHbrA co^^ofCHHH c RonoKHofl 6ypHJibHbtx Tpy6. c ucHrpajibBbiM KaHanou a 

yrTTyGneHRHMR b crcHKe. b Roropbix ycranoBncHbi c noMoiobR) onop rpn Bajibi^mnx dJicucHTa 

H^ocraTKQM sroro ycrpoMcrea aannercn to, mo BanbO^ysDOQie sjieueirru npu paananhnpHbipaHiw Tpy6u 
noA AcftcTCRCM ynpyroro dncMeirra nocroHKHo KaxpAHTCH b oj:pio&i nanoTscKKR. noaroMy npH 
Beo6x)^AiiMOCTM CRiTSffTb paAfianfaHbic Barpy3RXi na npof nnuibift iiepexpbiBaTenb npxs cro ycrauouie b 
cRBaMFOfe. ManpifMep, npH peMOirre nospeiBACKisfi o6ci^ofi RonoKKbi b enn^ tmencaofl nep^pai^Qi, A^^a^ 
Banu^pBKa wenpuMeHiaia. nocKOJibKy H3'3a KeB03MO»Kocra cmmtssm ps^^iianbHOlt iiarpysRB Ba oGcaARyw 
KonoKHy npoHCxoAHT ee AanbHcfimee paspymeaiie. 

3a^aueH ii3o6peTeHKH nannercfi noBbouetiKe Ra^ecTBa n HaAc^KHocTM ycraKoaui ycrpoucTBa k3 
npcxJiKnbKbtx Tpy6p ycraHaBJniBacMbix B ocaaAMHc npu Kaonmpoi 3oh ocnoTSKeHnfi, BooHHKaion^ix b 
cpoAQOce 6ypeni«z cKBaTSHR, n npif BoocraHoaneHiof repueimKocTii o6canHbix kqjiobb. a Tanse noHbnne»ne 
Re^escHocTH K pa6oTocnooo6HocTH eanbfipBKif n o6ecne«<€HKe bo3moirhocth pacmupeKKH Aviana30Ka 
pafSo^ero AsraMerpa 6e3 xDMCHetatn AHawerpa Kopnyca AaHHoro THnopaawcpa cawofl BancbupBiai. 

TexHmecRidi pesyTibxaT AOCTKraiCTCH tcm. nra b santupBRC j\fw pasBanbUpBUBaKixH ycrpoftcTB m 
npo^iuiuibix Tpy6, ooAcpKBiAeft Ropnyc. npiicnooo6neuKbift jxfin coejsfmxHm c sonoHKOfi GypsuziiHbix Tpy6, c 
UjCHTpanBHboi KaHanoBi m yr/iyfincHsiHMM B creiae, b Roropbix ycraHOBneHbi c nouombio onop rpu 
Banb^ynxATKx aneMCHra, onopa OAHoro Baiibi^ymmsro aneMetrra yeraHoajieHa b yrayGAefooi KOpnyca c 

B03M0WH0CTbIO paAWanbHOPO BbmBSOKCHWH H3 HCTO. PaAWaAbKO nOABHmKaR IXIOpa BbWBIOTHOrO 

sanhoyioiAero anevceHra Moxcer 6biTb Bbinan«eHa b bmac AByx A^^aMcrpanbHo pasHOBcraiKHx x^umH^poa, 
3RcmeaTpimubtx oruocarrenbuo APy^ Wpy^ npjncM uonixH^cu) onopbi c 6ojibiiziiM AioaMerpoM ymioTHea 
OTHOCKTenfaBa Ropnyca m o6pa3yeT oo crcBRaMM yrAyCwcHUH nvQ>aBJXUuecRyx) RBMcpy. cx»6[Aeiaiyio c ero 
uefrrpanbHbiM RananoM. 

Ha ^KT. I npeAcxaancH o6ixpii« BOSfi, sanbdjoaKK: Ka ^hp. 2 pa3pe3 A-A Ha ^vr. 1; Ha (fHr. 3 pa3pe3 B-B na 
^HT. 1; Ha $nr. 4 o6caAHan RonoHHa c ycraiioBneHKbDii npo4iK7ibHbD4 nepeRpuBaTeneM c noMouQxio 
onncbiBaeuofi BajifaipsKsi. 

RamjyiBKa ATZfl pasBaJibcxoBbtBaBitfi ycTpoftcTB SC3 npo4»KnfaHbxx Tpy6 ooAcpssTT Kopiqrc 1 c peat^oft 2 A^IH 
rTp rrrftPjp wnwn eo K KonoKHe 6ypnnfaBbix Tpy6 3 K ucHTparxbUbiM KananoM 4. b loOKHeii «zacni Ronroporo 
ycTaHoaneK nrrynep 5. B cxenKe Ropnyca 1 BbmomieHki yrjiyfijierowt 6 h 7, a KorropbDC c noMonQdo onop 8 h 9 
ycraHOBneHbi Bam^^QnooQie aneueuru 10. UL 12. npuueM onopu 8 jK^fK BSJjhnyKmsjiD^ aneMeHTOD 10 B 11 
ycraHOBncHbi b yr/iy6ncHMHX 6 HcnoABSORHO, a onopa 9 Bania^y»mcro aneMCHra 12 c B03MoiKH0CTbio 
paA^aniMoro BbiAB>™cHiiH m yrny6«neHMH 7. noABKKHafl onopa 9 Bajihi^yiompro ancMcuTa 12 BbmomieHa b 
BKp,z fvayx 3Rci;cHTpnHKbix oTHocKTcnbHoro ffpyr ppyrsk uf/vuag^o 13 n 14, hmooo]^ pasHbce AHawcrpbi. 
npn^KM uwiMHA p 13 c Gonhomu jf^Btmerpou ynnoTHCH ormocHTemiHo creHKM Ropnyca 1 c nouombio 
ynnoTHCHM 15, a uyuimjjp 14 c ueKbniiiM AHauerpoM Bbtcrynaer b msHTpMbHbtA Ranan 4 Kopnyca 1 Mepe3 
OTBepCT H e 16, BbmamieKHoe b creHKe, h KMcerr Kananbi 17, ooo6iAaKnx9ie i;eifTpajibKbi& RaHa/i 4 Ropnyca 1 c 
rHApaBnMYec&o& naMqxiA 18, o6pa308aHuoti cTciisaiAi oTBepcruH 16. yrny6neHiiA 7 a Ropzzyce 1 h 
Topt^eBbQyOi noBepxuoem&oi u^mhapob 13 h 14 noAB«2KHofi onopbx 9. 

Pa6oTa Ba/ibiipBKH noRCHneroi ua. npnuepe BoocraHOBneKMn repueTHWHocm oGcanHoft RonoHKbi npn 

06pa30BaHMH B HCM TpeCASIHbt. 

B 30He 19 HapymeHiOT repMcnwHocra o6caAHOft KonoHiibi 20 npeABapnrcJibHo ycraHaBnuBaRrr 
ncpcRpbiBaxcm. 21 npaJiuibKbix Tpy6. nyrcM paamipeHMH ero A^^^HiAeu «harocth. OaxeM na roaohhc 
6ypiinhHbix Tpy6 3 Bnyrpb nq^CKpuBaTCJin onycKajor Ba^b^0BKy w BpaiAeHneM. c noAa^cfl bhto KonoHHW 
6ypnnbHbix Tpy6 3. iiatiKHaioT paaBajibivoBbCBan. iipo4>wibiiwc Tpy6i»i nepeKpbiaaraui 21 c ^RBOBpeMCHHOM 
npoMUBKoft miv^RocTbio.- oaKatiHoacMOft b Tpy6bi noA AaancHHCM. npu yroM, b MpirpaiitiHOM RaHane 4 
Ropnyca I. GnaroAapn Hanuwio uiryuepa 5. fiflantrnt irmakocth Boapacraer h. eaajieikrreyn Mqpc3 
oToepcTMC 16 B creuxe Kopnyca 1 h Kaiianu 17 b i|><maiApe W iioahukhom onopu 9 Ha Topi^cBbxe noBcpxuocTU 
U^maiApoD J3 m 14, BbiABwracr aanbt^yfoo^f^i ajicMeirr 12 k3 yr;iy6nc««H 7 KOpnyca j^o ynopa B crcHKy 
nepc&pbiDaTe/m 21. OAUoopeMcuHO ucbuab'^^^^^ Banbi^rioumc ancMCiiTu 10 h U TaR»e ynHpaHrrcH b 
CTCHKy nepcKpwDaTcnfl. Ha/iee, oanbi^iqHe aJicMCHTbi noA AcftcTBMeM C03AaHH0fl paAHanbHOft Harpy3RH. 
npoxarbiBaHCb no aiyipeioteM noocpXKOCTH npo<tHnbHbix Tpy6. paaBa/ibHOBweaiorr hx u onorrHo 
npHKarbiBaiOT k cratxc o6cawHoA Konoioibi 20. Rpn noAxoAC R oohc 19 Hapyniemifi repMerouHocTH o6c^Hoii 
ROJioioibi 20 A^^citHe npOMuaoMiioif irsv^rcxtth aofxcaioT f\f> MWOiuanbHoro. npw RoropOM He np0MC3C0Ai^ 


DunBRmemm pa^airbRO-noABRTKHoro oanhE^Tmsro dneMenra 12 r3 Kopnyca 1, m pasBanu^OBUBaxixie 
npot^icnbHMX Tpy6 eeffyr ao o6pa308auim wwHmianbitoPo pu^crpa A^y^^ cupffltrhruH Mffm^/^wtTurtn^TMH 
B2JibuyionsfD4si 3aieMeHTaMH 10 H U u Bb^BMPaioi^aMCH ancMcuTOM 12, Eory;a ou uaxoA^rrcH o hcxdauom. He 
BUfi^BsasyvQiA nonowcHioi. npw otom pe3b6o8bie coeAiweHiiH np(x|)nnbKbcx Tpy6 nepcKpuBarcJiH 21 tektsc 
pacoDfpmoTCSi ao BHyrpeKHero A^aMcrpa npofstnbHbix Tpy6, oGpaayeMoro npts hx paasanbApsbiBaHiiu b 
30He HapyuxHsm, uto cmuRarr go MiooiManbHOH acnsiunHbc pfiiBntmc m crcHRy o6ca^oA KOnoHHU 20 b 
30He 19 HapymeHHH ee rq>MeTHMHOCTH. 

riocne npoxowA^HHw sohu 19 uapyuemn repueruuuoena. r^e onacHocrb paapymeuiin o6c^nHofl kqtiqhhu 
aixs y rcr^ycT, BKosb noAHHMaioT namamt npoMbCBowotl xuwkocth k pasBanhApofaiBaiaie iKpeKpuBarenn 
Bemyr no TexHononoi. onHcaiofofl Bboue. 

flo osomaBm paaBanbUpBbEBaBiiA KonoHiiy CypiimiHbuc TPy^ 3 c oajifai|pBsa& noAHmiaErr m cKBajsHHu. 


Claims (Oopijyna H3o6peTenHH|: 


J. BanfaUpBKa fi/iH paaBanbUDroiTfWHHH ycrpoitoTe m npo^wihHhUL Tpy6. cofffipmompM Ropnyc. 
ixpncnocotincKKbifl p/w gocahhckhh c KonotCHOfl 6ypiuibKbuc Tpy6. c ucHTpanbfaHijiM RaHanoM h 
yrny<5jieiDiiooi b crciiRe. b Koropboc ycraKOBneiiu c noMoiqbio onop TpH eamayKm^ sjieMenrra, 
oTJuraaioiiiaRCff rtu, htd onopa oAUoro eaiibuyioiiicro aneMeirra ycrraBOBJieHa b ymy67icBim sopi^ca c 
B03M03CHOCTUO pafl^tanbHoro buabidschiih m hopo. 

2. BanbM,oBsa no n. 1, oTJUSMaioix^ancn tcm, mto p^nanbRo nqneH^a^ onopa BbtpjenxHoro Bajibuynmpro 
aneMCBTa Bbanmnena b bz^^c p^ayx p;naMeTpanbHO pasHOBemccnx uwiMH/ipoB, dKcq^enrpiraibDc omocirremaRo 
ppyv ppyr^ nprnttd nfursmpp onopu c 6Q7n>axscM /iCKraMcrpoM ynnomen OfTHoarre/ifaHo Ropnyca h o6pa3yeT oo 
craiRaMM yrnyfinetoui b Kopnyce r^npaanmecRyio xaA^epy, Gioo6meBHyx> c cro pieBrpanbHUM KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
moimting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 1 8 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 


Description: 


The present invention relates to tlie drillmg and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devicies is known, which incorporates a housing 
adapted for connection to a drill suing and provided with a central channel and the walls 
of which have recesses that accommodate tfiree expansidri tooM mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-{3ipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which. incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support moimting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support moimting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig, 1 is a general view of the expander. Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the , 
section B-B in Fig. 1 , Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union S. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 


relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has chaimels 17 communicating the central channel 4 of the hdusing 1 with hydraulic 
chamber 1 8 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is-mqunted in the nontight zone 19 of the casing 
string 20 by expanding this device bymeans of hydraulic pressured Following this, the 
proposed expander is connected.to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the 'expander is positioned inside the blopking 
device 21 the expansion of the shaped pijfes, from which this device is^assembled, is 
commenced and at the same time washing fluid is pumped into the pipes.^Due to the 
provision of the imion S the fluid piisssAre in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 1 3 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 fdr the movable support 9 with 
the result that the expansion tool 12 is moved out of the' recess 7 in the housing until this 
tool abuts against the wall of the blockiiig device 21. At the same time, the flxed 
expansion tools 1 0 and 1 1 abut against the blocking device wall; too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string '?0. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable dxpansioil tool 12 will not move out of the 
housing 1, and ttie expansion <rftiieshap^^ contmied until ttieminimum 
dianieteijsibnnedrb y the^ 10 and iT ghdThe movable 

expansion tool 12 is located in its initialTl^^Tniov^-out, position. In doing this, the 
threadgjointsgO^ pjpes.pf ihe^cking devi ce 21 a re also_expanidedrtQ4he 

shaped pjpejn^ b y expan dmg the shg)^jgi^^^^^^^^^ne, 

the resultfiemg that the presme'on the wall of the-casing^tring,20rirrite nontight zone 19 
rriSinimizSd^ " ' " " ' - - 


When the expander leaves the previously nontight zone 1 9 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 


Claims: 


1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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